Nitric oxide involvement in the hemodynamic response to fluid resuscitation in endotoxic shock in rats.
Fluid loading is an essential part of cardiovascular resuscitation in septic shock. We hypothesized that fluid administration increases blood flow velocity and thus endothelial shear stress, causing the release of nitric oxide by the vascular endothelium. Because of endothelial dysfunction in sepsis, this mechanism would be less effective in septic animals. Fluid loading may have different effects in septic compared with control animals. Prospective, randomized, controlled study. Animal research laboratory. Male Sprague-Dawley rats. We tested the involvement of nitric oxide in the fluid-induced cardiovascular response after administration of lipopolysaccharide (5 mg/kg, n = 10) or vehicle (control, n = 10) in rats subsequently randomized after 165 mins to receive L-N(G)-nitroarginine (7.5 mg/kg) or saline (n = 5 in each group). At 180 mins, all animals received hydroxyethyl starch (fluid loading, 15 mL/kg in 15 mins). Reversal of L-N(G)-nitroarginine was studied with an intravenous bolus of L-arginine (300 mg/kg). Lipopolysaccharide injection induced a hypokinetic shock (low blood pressure: -30% +/- 9%, p < .05), low cardiac output (aortic pulsed-Doppler probe: -20% +/- 8, p < .05), and unchanged systemic conductance, which turned into a hyperkinetic shock by fluid loading. Pretreatment with L-N(G)-nitroarginine totally abolished this fluid loading-induced vasodilation in control rats but only partially in lipopolysaccharide-treated rats, suggesting an altered endothelial response after lipopolysaccharide injection. Maximal aortic blood flow acceleration was used as an index of left ventricular systolic function. The improvement of maximal aortic blood flow acceleration observed during fluid loading in lipopolysaccharide-treated or control animals was blunted by L-N(G)-nitroarginine pretreatment, suggesting the involvement of nitric oxide in the myocardial response to fluid loading. These results suggest that the endothelium participates in the hemodynamic response to fluid loading in control rats, but less in rats with septic shock, secondary to an altered nitric oxide-dependent vasodilation.